"INVERSE SQUARE" SYSTEMS

Next suppose that all the charges are in position except
which is at an infinite distance. The work done in bringing
into position is
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where V2 is the potential at B due to the rest of the system.

Proceeding thus with each element in turn, the total work is
<7iVi + ?2V2 + ?3Vs + &c- = 2#V. But in the work thus done each
product such as ^ m^n occurs twice, and twice only, once when qm

is brought up, and once when qn is brought up, and therefore the
total work done is twice the potential energy of the system. We
have therefore

Potential energy of the system = ip^V,

where each element of charge is multiplied by its potential.
We may illustrate these results by considering
The potential due to a uniformly charged sphere at
points without and within its surface.   Let a charge Q be
distributed uniformly over a sphere radius OA = a, Fig. 39.    We

FIG. 39.

have shown (p. 39) that the intensity due to the charge at any
outside point B is the same as if the charge were concentrated at 0.
Hence the work done in bringing up unit charge from an infinite
distance to B is the same as if Q were concentrated at 0 and

VB = -, where r =OB.    Within the sphere, as we have shown,
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the intensity is everywhere zero, so that the potential is constant.stem consisting of elementary
